Conformational changes in yeast phosphoglycerate kinase upon ligand binding: fluorescence of a linked probe and chemical reactivity of genetically introduced cysteinyl residues.
The effects of ligands on the conformation of yeast phosphoglycerate kinase were explored by introducing cysteinyl residues at different positions in the molecule by site-directed mutagenesis. Thus several mutants were constructed, each containing a unique cysteinyl residue. Neither the conformation nor the enzyme activity was affected by the substitutions. The reactivity of the thiol groups and the fluorescence of N-acetyl-N'-(5-sulfo-1-naphthyl)ethylene-diamine covalently linked to these thiols were used to monitor the conformational changes induced upon ligand binding. It was found that the observed changes mainly involve the part of the protein located in the cleft, particularly the environment of residues 35 and 183. No alteration was observed on the external side of the protein. Only 3-Phosphoglycerate induced these conformational changes. However, when the fluorescent probe was attached to residue 377, the binding of the two substrates was required to induce a modification in the fluorescence of the probe. These results indicate that the substrates separately or together induce discrete molecular motions in phosphoglycerate kinase.